1993 and 2007 (0.4% to 0.8% of the population). 7 An increase in the prevalence of occasional insomnia symptoms has also been reported in Finland. 15 However, these participant-reported rates may be underreported or overreported when compared to clinician record. 16 These data made us wonder whether such an increase in insomnia may be detectible in other countries, such as Australia.
BRIEF SUMMARY
Current Knowledge/Study Rationale: To describe how insomnia has been managed by family physicians in Australia and how this has changed through time. Study Impact: Insomnia management rates per 100 family physician-patient encounters decreased after 2007-2008, when there was a high level of Australian media reporting of adverse effects of zolpidem. Through 2000-2015 there was a steady rate of approximately 90% of insomnia problems that were managed with pharmacotherapy. However, the pattern of pharmacotherapeutic agents being prescribed through time changed. Temazepam was the most commonly prescribed medication but zolpidem prescriptions notably fell since a peak in 2006-2007, and slow-release melatonin gradually rose in popularity since release in 2009.
Between 2000-2015, there are likely to have been substantive changes in the mix of pharmacotherapy as new hypnotics were released in Australia and Z-class hypnotics came under considerable scrutiny because of concerns about safety. In particular, zolpidem (marketed as Stilnox in Australia 17 and Ambien in the United States) 18, 19 was first released in Australia in late 2000. 20 Zolpidem-related side effects became the subject of intense media scrutiny in 2007-2008. 21, 22 Later in 2008, the Australian Therapeutic Goods Administration imposed a black box warning in the product information for zolpidem. 23, 24 Only the United States and Australia seem to have been subject to sustained media interest in these side effects. 21, 25 In Australia, from April 1998 to March 2016, FP activity was monitored by the Bettering the Evaluation And Care of Health (BEACH) program, 26 an annual nationally representative cross-sectional survey of FP clinical activity. Earlier cross-sectional analyses of these data (2006) (2007) (2008) 27 found that pharmacotherapy was prescribed by FPs at a rate of 95.2 medications per 100 insomnia problems. Since that report was published, significant changes in insomnia management are likely to have occurred due to the zolpidem-related stimulated reporting event 21, 22, 25, 28 and the introduction of important new hypnotics such as slow-release melatonin (marketed as Circadin in Europe since 2007 and Australia since 2009). 29, 30 In addition, there have been anecdotal reports of off-label prescriptions of low doses (50 mg) of the antipsychotic quetiapine (tradename: Seroquel) for insomnia. [31] [32] [33] [34] [35] The objectives of this study are to describe changes in the management rates of insomnia in Australia and to characterize any changes in management actions by FPs over the period 2000 to 2015. Specifically, we aim to:
1. describe insomnia management rates by FPs and describe rates in specific age and sex groups; 2. identify and describe any changes in pharmacotherapeutic interventions, nonpharmacotherapeutic interventions, or onward referral rates by FPs for insomnia.
M ETHO DS
These are secondary analyses of data from the BEACH program. One year weighted datasets from April 2000-March 2001 to March 2014-April 2015 are used. 36, 37 The method is described fully elsewhere. 26 In summary, BEACH was an ongoing cross-sectional survey of FP clinical activity in Australia, enrolling about 1,000 newly randomly sampled FPs each year. Each physician recorded details of 100 consecutive encounters with consenting patients, on structured paper encounter forms. FP recording periods were evenly spread across the calendar year. Data include patient characteristics, and in free text, the problems managed (up to four per encounter) at the highest diagnostic level possible on the evidence currently available. FPs nominated the status of each problem (tick box) as either a "new" problem: defined as the first encounter of a problem, including the first encounter of a recurrence of a previously resolved problem, but excluding the encounter of a problem first assessed by another provider; or an "old" problem: a previously assessed problem that requires ongoing care, including followup for a problem or an initial encounter of a problem previously assessed by another provider. 36 For each problem managed, FPs recorded the treatments provided at the encounter. Each recorded clinical action (including medications, clinical treatments, tests ordered, and referrals made) is linked by the FP to the specific problem being managed.
The free text problems managed and nonpharmacological treatments are secondarily classified by trained coders, according to the International Classification of Primary Care, Second Edition (ICPC-2) 38 and coded more specifically using ICPC-2 PLUS, 39 an Australian FP clinical interface terminology. Insomnia problems were defined as ICPC-2 PLUS codes: P06001 (Unable (to); sleep), and P06003 (Insomnia). We re- 
Statistical Methods
The BEACH program is the only national Australian dataset that contains representative data on the content of FP encounters. This program has a cluster sample study design in which the primary sampling unit is the FP, and the unit of analysis is the FP-patient encounter. Results are reported as rates per 100 or 100,000 encounters, rates per 100 insomnia problems managed, and patient age-and sex-specific insomnia management rates, with robust 95% confidence intervals (CIs) that adjust for the cluster design effect. Rates were calculated using the "survey means" procedures in SAS (v9.1.3 Inc, Cary, North Carolina, United States) with adjustment for the cluster study design.
Statistical significance of year-to-year differences is judged by nonoverlapping 95% CIs. In order to test whether FP management of insomnia decreased in conjunction with the stimulated reporting event, we pooled all encounters for the years 2000-2007 and all encounters for the years 2008-2015 and used a z test with alpha set at P < .05. There was a 1-year exclusion period because the event occurred during 2007-2008. 21 
R ESU LT S

Patient Sample
Between April 2000 and March 2015, 14,716 FPs participated in BEACH, recording details of 1,471,600 encounters. Of these, 1,285,787 (87%) were with adults 15 years or older, and 775,955 (60%) were with female patients. Figure 2 charts the proportion of insomnia management occasions at which at least one of each type of management action occurred, by year. Throughout the study period, medications were by far the most common (approximately 90%) management choice, followed by counseling/advice (eg, sleep hygiene, medication use, relaxation techniques: approximately 20%) and very rarely (approximately 1%) referral. Figure S3 Figure S4 in the supplemental material plots FP referrals to psychologists, sleep clinics, counselors, and psychiatrists. Figure 3A shows the change in prescribed medication rate per 100 insomnia problems for the top five most prescribed medications ranked from 2014-2015. Figure 3B shows the changes in the next five most prescribed medications ranked from 2014-2015. In 2014-2015, these 10 medications (Figure 3A and 3B) account for 90% of the pharmaceutical agents used for insomnia management. The prescription rate for quetiapine ( Figure 3B) was so low in most years that confidence limits could not be reliably calculated.
Changes in the Management of Insomnia Encounters
Changes in Management Approaches
Pharmacotherapy Changes 2000-2015
Post Hoc Analysis: Differences Between New and Old Problem Management Before and After 2007-2008
After seeing the results presented in Figures 1 and 3 we developed a post hoc hypothesis that management rate and/or the prescription patterns for initial "new" (newly emergent or re-emergent) and previously managed (ie, "old") insomnia may have been affected by the stimulated reporting event in different ways. Figure 4 shows that the management rate for "new" insomnia did not change. The apparent decrease in the management rate of "old" insomnia problems between 2006 to 2008 was not statistically significant using the nonoverlapping 95% CI rule. However, because of our previous observations about the stimulated reporting event year, 22, 25 we then decided to apply the same z test to data pooled before and af- Error bars indicate 95% confidence intervals and may not be visible at times due to the scale of the graph. Counseling advice includes sleep hygiene, medication use, and relaxation techniques. Totals add to more than 100% per year because problems can be managed by more than one action per encounter.
DISCUSSI ON
The insomnia management rate in Australian family practice remained stable between 2000 and 2007 and then decreased in 2007-2008 in conjunction with an ecologically associated stimulated reporting event surrounding zolpidem. 22, 25 Between 2009 and 2015, insomnia management remained stable at a lower rate. Over the study period there was no change in the proportion of female patients (approximately 62%) but there was a change in the age distribution of patients managed for insomnia. The only age group to significantly decline was people aged 75 years and older. This may be due to increasing concerns about the safety profiles of benzodiazepines and zolpidem coupled with a lack of access to nonpharmacological alternatives. 12, 40, 41 Despite major treatment guidelines for insomnia recommending CBT as a first-line therapy, there were no changes in management actions, possibly due to a lack of health system capacity. 13, 42 However, it is encouraging that advice and education about sleep steadily increased over the course of the study period, be it from a very low base.
The pharmacotherapy mix changed after zolpidem was approved in 1999 20 and then marketed in Australia in late 2000. 17 Zolpidem prescriptions rose until 2006-2007, prior to the stimulated reporting event 21 and then sharply decreased. Changes in pharmacotherapy were particularly notable in new cases of insomnia. The other notable change was the slow but steady increase in prescriptions for slow-release melatonin (Circadin) since its release in 2009. 30 Prescription rates for all other medications examined remained statistically unchanged except for the overall decline in temazepam. Contrary to reports of substantial prescribing of the antipsychotic quetiapine (Seroquel) for insomnia, [31] [32] [33] [34] [35] we found barely discernible rates of use.
Limitations
The BEACH study used year-by-year nationally representative sampling of FPs that provided data to describe specific insomnia management rates by age and sex, and the drug management of insomnia over the 15 years reported in this study. Because data were collected by the FP-completed form we do not know if patients actually did obtain the drug from a pharmacist or whether or not they used it. Patients who actively seek non-pharmacological therapy may not present to FPs and may have accessed other forms of treatment for insomnia including CBT through a non-FP referred psychologist or online platform. In addition, because we chose to focus on management 
CONCLUSI ONS
The management rate for insomnia in Australian family practice was stable between 2000-2015, except for a decrease in 2007-2008 in conjunction with adverse media interest regarding zolpidem. It has become progressively less common for older Australians (age 75 years or older) to be treated for insomnia. Australian FPs remain reliant on pharmacotherapy for the management of insomnia but the agents prescribed over the 15 years studied has changed, especially for new insomnia cases. Error bars indicate 95% confidence intervals and are not calculated when the numerator is 3 or fewer because the event rate is not statistically distinguishable from zero.
